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I. STUDY TITLE 

Thirteen-Week Nose-Only Inhalation Pilot Study In Mice 

II. PROJECT OBJECTIVE 

The objective of this study is to determine the adaptability of C57BL/6 mice to the stress of a 6 hour 
per day, 5 days per week, nose-only Inhalation exposure for thirteen weeks. The C57BL/6 mouse 
Is the preferred strain for a two-year carcinogenicity bloassay to be conducted on the carcinogenic 
potential of RASS in mice. The study will include B6C3F1 and CD-I mice for comparison. Results 
of this study will be used to select the strain of mice to be used for a two-year carcinogenicity 
bloassay of RASS and DEE In mice. 

III. STUDY SCHEDULE 

A. Arrival - week of 

B. Start of exposure - 

C. Last day of exposure - 

IV. PROJECT NUMBER 

V. PROTOCOL DATE 

VI. SPONSOR 

Philip Morris 
Research Center 
P.O. Box 26583 
Richmond, Virginia 23261 

VIL REPRESENTATIVE 

George J. Patskan, PhD 

VIII. TESTING FACILITY 

Battelle, Pacific Northwest Laboratories (BNW) 

Toxicology Department K4-10 
P.O. Box 999 

Richland, Washington 99352 

IX. STUDY DIRECTOR AND PRINCIPAL INVESTIGATOR 

Earl W. Morgan, DVM, ACVPM, DABT 
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X. INHALATION EXPOSURE SYSTEM 

A. Exposure Room 

Room_, LSL-II Building 

1. Exposure Unit 

Cannon flow-past nose-only exposure units. Each unit has 104 exposure ports, 90 
of which will be used for rat exposures. The remaining ports will be used for 
sampling or closed off. The exposure unit Is traditionally contained In a rigid, clean 
plastic cabinet to avoid contamination of the room by the test article aerosol. The 
sample system will be used In this case, although the test article is filtered air. 
Airflow through the hood will be maintained at approximately 15 cfm to assure 
proper cooling of the mice in the restraint tubes. The exposure unit can be rotated 
so that all mice may be easily observed during exposure. 


XI. TEST SYSTEM 

A. Specifications 

Mus musculus 
C578L/6 (VAF) 

B6C3F1 (VAF) 

CD-I (VAF) 

Charles River Laboratories 
Raleigh, NC 
4-5 weeks 

6- 7 weeks 

45 males; 45 females 

7- 10 days 
Tail tattoo 

B. Reason for Selection 

The C57BL/6 (VAF) mouse was selected for a 2-year carcinogenicity bioassay in mice of 
RASS In mice on the basis of data available in the literature In which this is the only strain 
of mice in which carclnogenlsls has been reported for both RASS and DEE. The B6C3F1 
(VAF) and CD-I (VAF) are being Included for comparative purposes and evaluation as 
possible alternatives In the event that the C57BL/6 dose not adapt to the nose-only restraint 
tubes for prolonged periods of time. 

C. Randomization 

The mice which adapt to the exposure tubes will be randomly assigned to exposure groups 
by using body weight as a blocking variable to ensure that there are no statistically 
significant differences in initial group mean body weights. The weight distribution range (by 
sex) of the mice selected for the study will be as narrow as possible. A sufficient quantity 
of mice will be ordered and adapted to the exposure restraint tubes to ensure that no rat 
will be selected whose body weight exceeds ±20% of the mean (by sex) at the start of the 
study. The XYBION PATH/TOX System (XYBION Medical Systems Corporation, Cedar 
Knolls, NJ) will be used for randomization. 


Species: 

Strain: 


Source: 

Age at Arrival: 

Age at Study Start: 

Total Number of Animals: 

Exposure Tube Acclimation Period: 
Identification: 
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D. Housing arid Maintenance 

Mice shipping crates will be examined upon arrival for evidence of conditions likely to 
permit exposure to pathogens (soiled, wet, or otherwise damaged). The uncrating will be 
conducted at the door of the animal room. While being removed from the crates, the mice 
will be examined for evidence of shipping stress. 

The mice will be acclimated In room-of the LSL-If Building for 10-14 days prior to the 

start of exposure. Mice will remain on quarantine status until health screen procedures are 
completed, approximately 3 weeks after their arrival. 

Throughout the study, cage space will meet the requirements stated in the 85-23 (1985) NIH 
"Guide for Care and Use of Laboratory Animals - . The BNW animal care and use program, 
including the facility used for this study, is accredited by the American Association for 
Accreditation of Laboratory Animal Care (AAALAC). 

The mice will be housed approximately 5 mice per cage In hanging wire cages prior to 
identification and randomization at which time they will be housed individually In stainless 
steel wire cage units on stainless steel racks. Mice will be individually housed for the 
remainder of the study. 

Room temperatures during the acclimatization and study will be maintained at 75 ± 2°F and 
relative humidities at 55 ± 15%. Measurements will be recorded at -1 hour Intervals. 

Twelve hours light and twelve hours dark will be maintained with light starting at 0600. 

The clinical veterinarian will make a visual Inspection of the mice to be used In the study 
Just prior to their release for the study. Five mice per sex that were not used for the 
exposures will be evaluated for evidence of disease 18-21 days after arrival at BNW. Gross 
necropsy, histopathology, and serological testing for evidence of disease and the presence 
of potentially pathogenic organisms will be performed. Sera will be tested for antibodies 
to Sendai virus, mouse hepatitis virus, GDVIj virus, minute virus of mice, pneumonia virus 
of mice (PVM) and Mycoplasma pulmonis. Mice will be released from quarantine if the 
health screen doesn't provide evidence of pathogens or disease. 

Serological evaluations will be performed on 5 mice/sex at the time of terminal sacrifice. 

During the acdimation period, approximately 7-10 days prior to the start of exposure, mice 
will be placed in nose-only exposure restraint tubes for increasing time up to 6 hours dally 
for five days to aJIow them to adapt to confinement In the tubes. The mice which adapt to 
the restraint tubes will then be weighed, randomized, assigned to exposure concentration 
groups and kfentified individually with a unique number tail tattoo approximately two days 
before the exposure period. 

Mice not used for the study will be euthanized one week after the start of the study. The 
disp ositlon of these mice will be recorded on the Animal Disposition Record and retained 
in the study files. 

Mice which die during the first week of the study will be replaced from the pool of unused 
mice. 
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E. Diet and Water 

NiH-07 Open Formula diet will be provided ad libitum except during the Inhalation 
exposures when mice are in restraint tubes. 

This diet Is analyzed for contaminants and some nutrient components; these analyses are 
reviewed for acceptability using established standards prior to use of the food. There are 
no known contaminants In the diet which could be expected to alter the outcome of the 
study. 

Fresh softened water (Ion exchange softener, Illinois Water Treatment Company, Model 2R- 
2240, Rockford, IL) wfll be supplied ad libitum except during exposures. An automatic 
watering system (Edstrom Industries, Waterford, Wl) will be used during the 
quarantfne/acdimatizatlon period and throughout the study. Water bottles will also be 
provided for the first three days after arrival. 

Representative samples of animal drinking water from the LSL-II facility will be analyzed for 
contaminants at least once per year. There are no known contaminants in the drinking 
water which could be expected to alter the outcome of the study. The hardness of the 
water will be checked approximately once every week. Records wiil be retained in the LSL- 
II Building Engineer's office. 

F. Environmental Monitoring 
f. Air Supply 

Room and exposure supply air will be HEPA-fiitered, Both room and exposure 

exhaust afr will pass through a series of two HEPA filters. 

2. Temperatures 

Temperatures In each exposure unit cabinet and fn the exposure air stream at a 
nose port will be monitored at -2-mlnute intervals and recorded at ~60 minute 
intervals during the dally exposure period. If the temperature is not within the 
acceptable range 75 ± 4°F, the system will alarm. Daily means for the exposure 
cabinet and the exposure atmosphere will be maintained within 75 + 4°F. 

Temperatures in the anlmaf room will be monitored at -2-mlnute intervals and 
recorded once every hour. If the temperature Is not within the acceptable range 
75 ± 2°F, the system will alarm. The acceptable range for Individual animal room 
measurements and the dally mean will be 75 ± 2°F. 

3. Relative Humidity 

Relative humidity will be monitored at a nose-port in each exposure unit and 
recorded at -60 minute Intervals during the exposure period, if the relative 
humidity Is not within the acceptable range 55 ± 15%, the system will alarm. Daily 
means for the exposure unit will be maintained within 55 ± 15%. 

Animal room humidity will be monitored and recorded once every hour. If the 
relative humidity Is not within the acceptable range 55 ± 15%, the system will 
alarm. The acceptable dally mean Is 55 ± 15% relative humidity. 
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4. Airflow 

Airflow will be monitored at an Inlet orifice using a calibrated photoheiic pressure 
gauge. Flow will be recorded once per hour during the exposure period. The 
acceptable minimum flow is 250 mi/mln per occupied exposure port 

Measurements out of specified limits will be recorded and result in an alarm so that 
the operator can take appropriate actions. 

XII. EXPERIMENTAL DESIGN 

A. Route of Administration and Reason for Selection 

For the planned two-year carcinogenicity bloassay the test articles will be administered by 
nose-only inhalation. The concentration of RASS and the route of administration were 
selected on the basis of route of human exposure. This study Is designed to evaluate the 
ability of the selected strains of mice to adapt to the stress of confinement in the nose-only 
exposure tubes for 6 hours per day, 5 days per week (excluding holidays) for 13 weeks. 

B. Experimental Design 


Treatment 

Number of 
Strains 

Number of 
Mice/Strain 

Daily 

Observations* 

Clinical 

Signs* 

Body 

Weights 15 

Total 

Filtered Air 

3 

15M 

15M 

15M 

15M 

45M 


3 

15F 

15F 

15F 

15F 

45 F 


a AlI survivors to that study day (twice dally for moribundlty, mortality, and clinical signs) 
b AJI survivors to scheduled weighing day 


C. Animal Identification 


Strain 

Study Mice* 

C57BL/6 

1-15 (M) 


101-115 (F) 

B6C3F1 

201-215 (M) 


301-315 (F) 

CD-I 

401-415 (M) 


501-515 (F) 


1. Route of Administration 
Nose-only inhalation 

2. Frequency/Duration 

Six hour/day; 5 days/week; at least 13 weeks, excluding holidays and weekends 
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3. Daily Observations 

Twice daily for moribundity and mortality on all surviving mice. 

4. Body Weights 

Weekly on all survMng mice. 

5. Clinical Signs 

Weekly for all survivors and prior to unscheduled sacrifice for moribund or humane 
sacrifice mice. 

D. Postmortem Observations and Measurements 

1. Necropsy 

A complete necropsy will be performed only on mice sacrificed as moribund or at 
termination of the study on mice exhibiting gross signs of stress. Findings wilt be 
recorded on an Individual Animal Necropsy Record (IANR) form. Mice, as needed, 
will be necropsled on the day following the last day of exposure. Mice will be killed 
by anesthetization with C0 2 followed by exsangulnation. Necropsies will include 
an external examination of a)! body orifices, an examination of tissues/organs, and 
fixation In 10% neutral buffered formalin (NBF) only on tissues exhibiting gross 
abnormalities potentially related to stress. 

2. Organ Weights 

Testicular weight (0.01 g) will be recorded on all males. Additional organ weights 
will only be recorded from organs exhibiting gross signs. 

3. Histopathology 

Will only be performed at the discretion of the pathologist to evaluate the potential 
effects of stress. Data will be entered onto the Xyblon Path/Tox System. 

E. Statistical Analysis 

Results from this study will Include Incidence tables of clinical signs, gross lesions and 
hlstopathdogical observations, if performed. 

Group means will be calculated for: 

Body weight 
Body weight gain 
Testicular weight 

Any group with a sample size less than six will have only means and standard deviations 
calculated. Group variances for body weight and testicular weight data will be compared 
using Bartlett’s test. When the differences between group variances are not significant 
(p>0.01), a one-way analysis of variance (ANOVA) will be performed. If significant 
differences (P<0.01) among the means are indicated by the ANOVA, Dunnett’s multiple 
comparison test will be used to determine the intergroup differences. Dunnett’s makes 
pairwise comparisons among all group means including the control groups. Significance 
will be declared at the 0.05 and 0.01 alpha levels. 
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In the event that Bartlett’s test indicates significant differences between group variances for 
a given parameter, the mean values between the control and each concentration group will 
be compared using the Behrens-Ffsher f-test (Satterthwafte’s method wfll be used to adjust 
for degrees of freedom). Significance will be declared at the 0.05 and 0.01 alpha levels if 
the P value is less than alpha divided by the number of comparisons made (BonferronJ's 
adjustment for multiple comparisons; Miller 1981). 

The percent difference In mean body weights (MBW) between treated and control animals 
will be calculated as follows: 1 

MBW of Exposed Group - MBW of Control Group x 100% 

MBW of Control Group 

F. Study Conduct and Records Retention 

Documentation will be maintained in such a manner that confidentialityforthe Sponsor, in 
all aspects of the study conduct, will be assured. 

This protocol will be the controlling document The Study Director is to be notified 
Immediately for clarification if discrepancies occur between the protocol and theSOPs. Any 
changes to this protocol will be made in the following manner. If BNW initiates the change, 
not associated with cost, verbal (telephonic) approval will be obtained from the Sponsor 
followed by written documentation by BNW to the Sponsor. Any change which Impacts the 
cost or schedule of the study will be documented in writing and approved by the Sponsor 
Representative’s signature prior to implementation. The Sponsor may initiate modification 
to the protocol by telephonic authorization to BNW followed by written documentation as 
stated above. 

This study wJJJ be conducted in compliance with Good Laboratory Practice regulations, 21 
CFR 58. All records required to reconstruct the study will be maintained as stipulated in 
21 CFR 58.190. All paraffin blocks and wet tissues resulting from any portion of this study 
will be retained by BNW until 6 months after acceptance of the final report at which time 
they will be sent to the Sponsor. If requested by the sponsor, all microscopic slides will be 
submitted to the Sponsor with the final draft report 

Records to be retained In study archives will be specified by the SOP entitled "Records to 
be Retained for Philip Morris Studies". Records that accumulate during the study will be 
retained at BNW until they are shipped to the Sponsor immediately prior to the termination 
of the contract or until the Sponsor requests transfer, whichever occurs first. 

G. Report 

Following a Quality Assurance audit of the raw data and data tables, the results of this 
study will be Included In the phase one report. 

H. References 

Miller, R.G. Jr. 1981, Simultaneous Statistical Inference. Sprlnger-Veriag, New York, NY. 


n This procedure Is currently in use by the National Toxicology Program, N1EHS, Research Triangle Park, 
NC. 
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XIII. BNW APPROVAL 


Earl W. Morgan, DVM, ACVPM, DABT Date 

Principal investigator 


R.A. Gelman, MS Date 

Quality Assurance Auditor 


XIV. SPONSOR APPROVAL 


George J. Patskan, PhD Date 

Sponsors Representative 
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